Acetyl-coenzyme-A carboxylase in cultured hepatocytes. Effects of exogenous fatty acids on the content, synthesis and degradation of the enzyme.
Studies were made on the content, synthesis and degradation of acetyl-coenzyme-A carboxylase in JTC-25 - P3 cells, hepatocytes which can be maintained in a protein-free and lipid-free chemically defined medium. The addition of corn oil or fatty acid to the medium resulted in a decrease in the activity level of the enzyme without impairing the viability of cells. All the fatty acids tested exhibited this effect, although linoleic acid and oleic acid were more effective than palmitic acid, stearic acid and arachidonic acid. Immunochemical titration and Ouchterlony double-diffusion analysis indicated that the decrease in the activity level of the enzyme observed in cells incubated in medium supplemented with fatty acid can be ascribed to a reduction of the quantity of the enzyme. Isotopic leucine incorporation studies with the use of immunochemical techniques demonstrated that this reduction of the enzyme content is due to a decrease in the rate of synthesis of the enzyme. The rate of degradation of the enzyme was essentially unaffected, the half-life being 25 and 28 h, respectively, in cells incubated in the presence and absence of fatty acid. It was shown that most of the isotopic fatty acid added to the medium was incorporated into cellular phospholipids, while a very small portion of it was recovered in triglyceride and nonesterified fatty acid.